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R30Autism: Demise of the Innate Social
Orienting HypothesisSome have suggested that autism may be caused by poor orienting to social
stimuli in early infancy, compounded by the resulting failures to learn from, and
about, other humans. Recent results contradict this hypothesis, suggesting a
need to rethink.Mark H. Johnson
Autism is a common developmental
disorder partly characterized by
problems in social attention,
perception and cognition. For example,
children and adults with autism are
typically poor at establishing and
maintaining eye contact with others,
and in interpreting social signals
conveyed by the shifts of gaze [1]. Over
the past decades, several authors have
proposed that these deficits in social
perception and cognition may be the
result of poor orienting and attention to
important social stimuli, such as faces
and voices, during early infancy [2–4].
In particular, these hypotheses have
cited research conducted with typical
(low-risk) infants showing that they
preferentially orient toward faces, eyes
and human speech from birth [5], and
even prefer to look at faces that engage
them in eye contact [6]. Converging
evidence indicates that these
social-orienting behaviours seen in
newborns are controlled by a rapid
and automatic subcortical neural
pathway, and that this route may still
be present in residual form in typical
adults [7].
Two new studies [8,9] have tested
the hypothesis that an early deficit in
this automatic subcortical route causes
the later widespread social difficulties
observed in those with autism. As they
recently reported in Current Biology,
Shah et al. [8] initially confirmed other
recent reports [10] that automatic
orienting to faces, and face-like
patterns, can be observed in typical
adults. However, contrary to the innate
social orienting hypothesis, they went
on in to demonstrate very similar
results in a group of adults diagnosed
with autism, suggesting that the
sub-cortical route is not impaired in
adults with the disorder. Converging
results are reported by Jones and Klin
[9], who studied young babies at-risk
for a later diagnosis of autism. These
authors observed that 2 month old
infants later (at age 3 years) diagnosedwith autism fixate the eyes of another
human at least as much as low-risk
controls. Taken together, these studies
prompt a rethink in our understanding
of the causal pathway that leads to
autism.
Most researchers agree that some of
the key behavioural traits of autism in
adults can be attributed to atypicalities
in the underlying ‘social brain’, a
network of cortical and subcortical
regions which are activated when we
are engaged in social perception or
thinking [3,4,7]. However, the relative
importance of either the cortical or the
subcortical parts of this network as
original causes of autism is disputed.
Work on the normative typical
development of human infants has
converged with that from adults with
acquired brain damage and from
functional neuroimaging to support the
existence of a subcortical route for face
processing and eye gaze detection that
has the attributes of being rapid,
automatic, based on coarse low-spatial
frequency information, and present
from birth [7]. Evidence for this
subcortical route has been further
strengthened by recent behavioural
experiments with adults showing that
faces, and sometimes also direct eye
gaze, automatically attract attention
even when they are not relevant to the
task at hand [10]. Thus, the mere
presence of faces in a visual array,
particularly if accompanied by direct
gaze, draws attention and may serve to
prepare neural systems for processing
information relevant to social
interaction [11].
Shah et al. [8] extend this growing
literature with a paradigm in which
adults are tasked to indicate as quickly
as possible whether a target letter (‘W’)
appears in a left or right array of other
letters. Even though it was not relevant
to the task instructions, participants
were faster when the correct side of
the display was preceded by a cue
consisting of a brief presentation of a
face-like pattern than when the same
cue appeared on the opposite side.Consistent with the literature from
newborns, only specific face patterns
of the appropriate polarity produced
the effect. In their second experiment
the same results were found in
individuals diagnosed with autism,
supporting the view that autism does
not involve a life-long impairment in the
subcortical route.
While the Shah et al. [8] study
suggests that the subcortical social
orienting system is intact in adults
with autism, it still remains possible
that it is impaired or delayed around the
time of birth, and this could have
devastating knock-on consequences
for the developing social brain
network. To test this we need direct
evidence from young infants:
however, a challenge to studying
autism with infants is that it is not
usually diagnosed until a child is at
least 3 years, with the core behavioral
symptoms typically emerging during
the second year. Some groups have
overcome this challenge by recruiting
so-called ‘infant sibs’; the baby
brothers and sisters of older children
already diagnosed with the condition
who are at around 20 times the
general population risk of having an
autism spectrum disorder. Because of
the difficulties of recruiting these
infants sufficiently early, very few
studies have examined these
babies over the first few months of life,
the age when studies of typical
development suggest that the
subcortical route has its biggest
influence over behavior [5].
In a methodological tour-de-force,
Jones and Klin [9] used an eye-tracker
to follow the fixation patterns to faces
of a large number of 2 to 6 month old
infant sibs and low-risk controls while
they watched a video of a woman
attempting to engage them in social
interaction. After patiently waiting for
their cohort of babies to reach 3 years,
they were able to ascertain that 11 boys
from the at-risk group and one from the
low-risk controls reached criteria for a
diagnosis of autism. They then went
back and sorted the infant data into
groups according to their diagnostic
outcome. This analysis revealed that at
2 months those infants who went on to
autism fixated toward eyes within the
woman’s face at least asmuch as those
infants who did not, providing evidence
against their being an early deficit in
basic social orienting. Nevertheless,
after 2months the two groups of infants
Dispatch
R31began to diverge in their fixation
patterns. While low-risk infants
generally maintained or increased their
looking toward the eyes, decreasing
fixation of the eyes within a face was
observed in those who went on to later
autism.
From these results, Jones and Klin
[9] conclude that basic mechanisms
supporting social orienting toward
the eyes are not diminished in the
first months after birth, but begin to
decline thereafter. Further, while in
typical development newborns
orienting to social stimuli increases
the exposure of developing cortical
circuits to these biologically important
stimuli, thus facilitating the
specialization of the cortical social
brain [7], the authors speculate that this
canalization is disrupted in those who
go on to autism.
Given that these recent results
indicate that basic social orienting is
unaffected in autism, how are we to
explain the fact that under many
circumstances most individuals with
autism spend less time engaged in
interaction with others, show
atypical fixation patterns towards the
eyes, and are generally poor at
extracting complex information
from faces (such as emotions and
intention)?
One line of thinking is that while the
subcortical route may be intact in
autism, its interactions with the
cortical social brain network are
aberrant. For example, Senju [11]
has advanced a specific model of
how engaging the sub-cortical
route (through presentation of a facewith direct gaze) modulates the
activation of cortical regions that are
part of the social brain network.
Research is currently underway in
children and adults with autism to test if
there are differences in the interaction
between the cortical and subcortical
systems.
A second line of thinking is that it is
the cortical structures of the human
social brain network that are impaired.
This approach, in turn, falls in to two
broad camps, with one group of
investigators pointing to evidence for
a lack of specialization of specific
cortical regions such as the
temporal-parietal junction [12], and
others who hypothesise that a
widespread synaptic problem across
large swathes of cortex may
differentially affect our processing of
other humans, as these are the most
complex, dynamic and unpredictable
aspects of the external
environment [13].
Future studies of the early
neurodevelopment of autism will be
critical in resolving these issues, the
significance of which goes well beyond
academic debate. Unravelling cause
from effect around the age of onset of
autism may allow us to design targeted
interventions before atypical
processing embeds itself as a life-long
condition.
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a New Turn with ArpinAccurate cell migration requires intricate control over the actin cytoskeleton.
Recent work has identified an Arp2/3-interacting protein called Arpin, which
restricts the rate of actin polymerization and is the latest component in the
steadily expanding protein repertoire that controls cell migration.Douwe Veltman
The eukaryotic cell depends on its
actin cytoskeleton for normal growth
and development. The cytoskeleton
provides the force that is necessary
for essential cellular processes,such as cytokinesis, phagocytosis
or lamellipodia formation. These
structures are major sites of actin
filament nucleation and typically
display highly nonlinear kinetics,
meaning that they are sharply defined
in both space and time. How thesenonlinear processes are regulated
remains poorly understood.
A clue to the origin of the nonlinearity
lies in the nature of one of the most
important nucleators of new actin
filaments — the Arp2/3 complex. The
Arp2/3 complex nucleates actin
filaments by binding to the side of an
existing filament and initiating branch
formation. The resulting two new
filaments can then each be split
again, creating a natural feed-forward
mechanism, limited only by the
supply of components, such as Arp2/3
complex, actin monomers, and
activators, most of which diffuse
from the bulk cytoplasm.
